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FOREWORD

This checkligt provides guidances as an aid for procuring cost
sensitive design elements in telescope and iens systems. All ranges
which buy telescopes c¢an use this checklist for cost effective pro-

c¢uremen%., to enhance commonality and for future joint procurement and
exchangeability.
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.0 Telescopes

I.1 Mounting: The telescope shall be made for rigidly mounting the
leng on the :insirument platiorm of the tracking mount. Give the

physical details of the instrumentation platform. Give the desgsired
herght of the optical axis above the mounting base of the lensz system
(+ 0.005 inches!. The rear external surface of the lens system should
have a camera adapter plate. threaded or pinned, centered on the
optical axis within 0.030 inches.

1.2 Seaiing: Seal system Zor use in humid climates, specifying a
positive pressure of 3 to 5 psi with a leakage rate not to exceed 0.1
psi in 24 hours at a constant ambient temperature. This sealing
process will require impregnated castings (MIL-M-6869). For a cheaper
system, vent the interior through a canister of silica gel and provide
a means of changing the canister when it :13 depleied.

1.3 Handles and Covers: Provide carrying handles and shields or
covers for delicate components and adjustmeni knobs.

i.4 Defects: Tolerance for 5-inch aperture or smaller, scraitch 60-
80 microns, dig or bubble 40-50 microns, larger than 5 inch. scratch
120-~150 microns, dig or bubble 80-100 microns.

1.9 HRescolution: The lens should have a minimum resolution with a
high-contrast target of 40 lines per millimeter(l-mm) on axis and 35
l-mm off axis. With a low contrast target, the resolution should be
25 l-mm on axis and 15 l-mm off axis.

1.6 Focuging: The daefined optical resolution =should be maintained
throughout the focusing range. The optical axis shif% should not

exceed 20-arc seconds av the image plane throughout the defined range.

1.7 VFocus Range: The shorter the focus range, the cheaper she lens
will be. The lens should focus to infinity. The closest focal point
depends on the application but, 1n general, should not be closer than
1,500 to 2,000 feet.

1.8 Focal Length: The manufactured focal length shouid be within 1
or 2 percent of the specified length and stamped or otherwise perma-
nently marked on the exterior of the lens system.

1.9 Shock and Vibration: The lens system shall withstand vibration
of 5 g8 at a frequency of 5 Hz for one minute in each of the three
orthogonal axia and 3 gs at a frequency of 200 Hz in each axis.

2.0 Lens

2.1 Mounting: The mounting tolerances depend on the instrument
system %o be used and the action of the system lens. Obviousliy, *he

looser %the %tolerance, the cheaper the system will be to manufacture.

A good tolerance is 0.0035 inch total indicated runout with the system
axis. If tighter tolerances are required, it may be beneficial to use
an eccentiric ring so that the optical axis may shift at will and then




lock in place. For devere vibrational environments, spring loading or
mounting using plastic ring and spacers may be advisable.

2.2 Tolerances: The following table outlines the typical optical
tolerances:

TypicalIOptical Tolerances

Catedory #*Diam. *Thick. *Linear Fringe Angies Surface Cost
Low Cost .008  .020 .020 Gage Degrees 100-80 -10%
Commercial .003 010 .010 10-3 . 15 Min. 80-50 - 5%
Praecigion . 001 .004 004 5-2 5-10 Min. 60-40 0%

Extra Precision .000%5 L0002 .001 2-1/2 Seconds 60-40 t10%

¥Plus or minus .nchesg

2.3 Plastic Lens: Single-element lens presently made of glass and
systems of doublets or tripiets used for sensing, gcanning and detscu~
ing applicatio.s should consider using plastic lens because %thay are

i1ghtweight and less expens:ve when bought :i1n quantities. Contact the
manufacturer for transmission characteristics and ava:ilable moids. In
general, plastic lens can hold 8 to 10 fringes on spherical or

aspherical surfaces. Incorporate flanges, holes and locating flats to

simplify the assembly, and reduce the total number of required parts
in a system.

2.4 Defects: See MIL-0-13830 for Qefinitigns and more details.

scratch ' dig or bubble
Projection lens 40 to B0 microns 20 %o 5C microns
Camera lens 40 to B0 microns 20 to S50 microns
Field fiatteners 10 to 30 migrons 5 %o 10 microns
Condensing lens 80 to 120 microns 6C¢ to B0 microns
Microscope obj. 30 to 80 migcrons 10 to 30 microns
Eyepiecas 20 to 60 microns 5 to 40 microns
Damanding laser app. 0 to 10 microns - 0 to 10 microns
2.4.1 Edgfe Chips: Edge chips are allowed outside the clear apersura
oZ the lens whera the clear aperture 13 90 percent of the laens
diameter. Where the mounting shouldar covers the edge of the lens,

let the manufacturer know the size af the allowable chips so the lensz
will not be rejected unnecessarily.

2.4.2 Edge Beveling: Edges meeting at angles of 135o or larger do
not need beveling. gtherWése. bevel edges to a width of 0.25 to ¢.5
mm at an angle of 43 + 15, '

2.4.3 Cemented Interfaces: Cemented interfaces are consgidered a lensg
surface, so specified surface quality standards apoply.

2.5 Thickness: The edde thickness of positive lens shoulid be at
least 0.025 inch for lens under 0.5 inch d:iameter and 0.050 inch for



larger diameters. The center thickness of negative lens should be at
ieast 10 percent of its diameter and never less than 5 percent. The
tolerance of center thickness is * 0.010 inch for commercial lens to *
0.002 inch for extra-precise lens.

3.0 Flat Mirrors

3.1 Mounting: Use springs to provide controliled retaining forces,
not sgrews. Keep the springs directly owposite the support pads, but

do not have more than three support pads.

3.2 Defects: Tolerances are scraitch 30-80 microns, dig or bubble
30-50 microns.

3.3 Thickness: For glasz. the thickness should be 20 percent of the
diameter for 1/10 wave flatness and 10 percent of the diameter for 1/4
wave flatness. These should be made thicker depending on the preci-
sion and mounting requirements. The thickness of other subsirate
material should be adjusted according to density and strength. For
very large mirrors, lightening holes are reguired. I{ extreme reduc-
tion 1n weight is required, alternate materials such as bperyllium
should be uged for the substraite material instead of glass.

3.4 Metal Mirrors: On metal mirrors, the metal is coated with eliec-
troless nickel 0.003 to 0.006 inch thick. For higher accuracy, the
mirror is then ground and polished as a conventional glass mirror.

4.0 Prisms

4.1 Mounting: For precision mounting, a kinematic arrangement of
support pads and retaining springs must be used. For a lower cost

mount, the use of a machined surface, a singie spring or adcdhesives may
be used {(MIL-B-60621).

4.2 Defects: Tolerances are scratch 30-80 microns, dig or bubble
10-30 microns.

4.3 Coating: When using total internal reflecting prisms, a coating
of silver or aluminum ig advisgsacle on the reflecting surface.
Although the coatings reduce the reflection 5 to 15 percent, they
protect the surface Irom dirt, grease and oil which will totally
degtroy the reileciion. '

4.4 Toglerances: The cost of a prism held to + 0.25 mm can be twice
the cost of those with larger tolerances. Angular tolerances on
Pris8ms lncrease cost. It 15 much less expens:ve %o manufacture angles
to protractor accuracy oif + 300-arc seconds.

4.5 Flatness: The surface flaitness of a precision prizam =2anould be
l/4 wavelength or better. The surface guality should be 60/40 microns
scratch/dig or better, and the sides should be parailel within 0.05
mm. For prisms of general use, the surface flaitness can be between
l/7¢ and 2 wavelengths. The surface gquality can be relaxed up to B80/50

micronsg scratch/dig and the parallelism to 0.20 mm.




4.6 Amici: The roof angle of an Amici prism should be held to 5
gaconds of arc or better for acceptable resclution.

5.0 Glass

5.1 General. Properties: Elastic Modulus (pgil}: 10 x 106 psi: Dens-
ity: 0 1 1b/cu. 1n.; Coefficient of Thermal Expansion: 5.5 x 10
insins® F; Coefficient of friction: ©.18 dry polished surface against
steel.

5.2 Special: Use MIL-G-174 and DD-CG-451 for the manufacture of glass
for gpecial components. Use ofi-the-shelf components :f possible.

Fine-annealed 3lass ig required feor most prisms, lens and mirrors.
Commercial anneai is adequate for condensers and other non-image f{or
ing components, dut not for laser oeam components.

5.3 @Glags Bank: The Air Force has an Optical Glass Bank located at
Hill AFB, Utah. It contains an assortment of optical glass blanks of
varying sizes and gualities from 24-inch diameter by 5-inch thick to
6-inch diameter by l-inch thick. Ngne of the glass has been ground
and polished. To obtain the glass, contact Headquarters A:r Force
Logirdtiecs Command, Attn: AZ, Wright-Patterson AFB, Chioc 45433,
AUTOVON: 787-2851.

6.0 Coating Specirfication

Glass for transmission of visual wavelengths ghould be coated
with magnesium floride to meet the requirements of MIL-C-675. A
cheaper coating may be specified depending on the application. Th:is
specification should include the MIL-C-575 reguirements for testiing
the abrasion registance and the adhesion of the coating. Reflectance
should be less than 0.5 percent from 4850 to 650 nm. In er:rtical
applications, less than 0.2 percent reflection from each surface is
desirable. Coating defects are'allowed if{ their size 15 within the
stated scrauwch and dig btolerance.

7.0 Windows

7.1 Wedge: The wedge angle of a window for precis:ion optical work
should be less than ! second of arc or greater than 30 seconds of arc.

This angle puts ithe second surface reflections at the area of interest
or far enough away to be out of the area of intarest.

T.2 Reticle Defechs: Tolerances are scratch 10~15 microns, di1g or
bubble [-3 microns.

8.0 Related Information

For related information, see appendix A for the Purchase Descrip-
tion for 100-Inch Objective Lens System. A sample checklizt of lens
specifications is in appendix B.




REFERENCES

Specifications:

MIL-3TD-34 Preparation of Drawings for Optical Elements
and Optical Systems; General Reguirements Zor

MIL-HDBK~141 Optical Design

MIL-STD-150 Photographic Lenses

MIL-G-174 Glass, Optical
bb-G-451 Glass, Float or Plate, Sheet, Figured (Flat,
for Glazing, Mirrors and Other Uses)
GG-0-635 Optical Flats=
MIL-C-87%5 Coating of Glass Optical EZlements (Anti-Refilection)

MIL-3TD-124]1 Opiical Terms and Definitions
MIL-W-1366 Windows, Optical Sensor -

MIL-M-6869 Impregnants for Aluminum Alloy and Magnesium Alloy
Castings

MIL-E-12367 Eraser, Rubber-Pumice (For Testing Coated Optical
Elementsg)

MIL-M-13308 Mirrors, Front Surfaced, Aluminized, for Optical
lements

MIL-C-13830 Optical Componentis for Fire Control Insiruments;
Genera. Specification Governing the Manufacture.
Assemblv and Inspection of.

MIL-P-16898 Optical Elements; packaging of.

MIL-C-48497 Coating, Single or Multilayer, Interference:
Durability HRegquirements for

MIL-A-48611 Adhesive System, Evoxy-Elasgiomeric, for Glass to
Maetal

MIL-B8-48612 Bonding with Epoxy-Elastomeric Adhezsive System,
Glass Lo Metal

MIL-F-48616 Filter (Coatings), Infrared Interference:
General Specification for

MIL-B-50772 3Bonding of Precizion Mirrors {(Glass to Metal)

[4)]




Articles:

Calvert, Thomas C., "Specification of Optical Components’,
SPIE 12th Annual Technical Symposium,
Aug 1967.
Hayes, John D., "Applications for Optics;. Mach:na Desi1gn,
May 23 1968.
Kogsman, Zugene G., "The Co=st Impact of Restrictive Len=z

Tolerances , Optical Spectra, December 1978.

American National Standards Instibtute Publications:

ANSI

ANSI
ANSI
ANS1

ANSI
ANSI

ANSI

_ANSI
ANSI

ANSI

PH3

PH3.

PH3.

PH3

PH3

.20-75

22-79

3.29-79

35-77

.57-78

.63-74

.601-81

.609-80

.615-80

.6817-80

Distance Scales for Focusing Camera Laensges

Determining the Distribution cf Illuminance
over the Field of a Photographic Objective,
Method for;

Designating and Measuring Apertures and
Related Quantities Pertaining to Photegraph:c
Objectives and Projection Lenses, Methods of:

Designating and Measuring Focal Lengths and
Focal Distanceg of Photographic Lenses,
Methods of;

Optical Transfer Function Measurement and
Reporting, Guide to;

Determining the Photographic Resolving Power
of Photographic Lenses, Method for;

Fecal Length Markings of Lenses

Resolution Tess Target for Photograph:ic
Optics, Dimensions for;

Vellihg Glare of Still-Picture Camera
Objectives, Method of Tegting;

Appearance Imperfections of QOptical Elements
and Assemblies, Definitions, Methods of
Testing and Specs for;



APPENDIX A

Purchase Description
for
100-Inch Objective Lens System




WSMR PD-21%81-85
24 September 1885

PURCHASE DESCRIPTION
FOR
100-INCH OBJECTIVE LENS SYSTEM

1. ESCOPE

1.1 Scope: This Purchase Description (PD}) geits forth the minimum
reguirements for the design, fabrication, test:ing, and performance of
a S50-inch focal length objective lens system. The lens system shall
be designed to mount on the arm of a mobile, servo-driven track:ing
platférm and provide high-quality imagery to either a 70 mm high-
gpeed camera cr a shuttered video camera.

2. APPLICABLE DOCUMENTS

2.1 Government documents. Unless otherw:se specified, the following
specifications, standards, and handbooks form a part of the PD to the
extent spec:fied here.

-

2.1.1 Specifications, standards and handbooks. Onless otherwise
specified, the following specificatioms, standards, and handbooks form
a part of the PD to the extent specified here, '

SPECIFICATIONS

MIL-C-8754, 22 January 1976: Coating of QIass Optical
Elements.

MIL-M-13508C, 19 March i873: Mirror, Front Suriface
Aluminized: For Opt:cal Elements. ' .

Federal Standard 595a, 1 MarchILQSE: Coldrs.

Military Standard 171, 29 February 1980: Finish of Metal and
Wood Surfaces. '

3. REQUIREMENTS
3.1 Optical. The 100-inch objéctlva_system zhall cons:st of a

catadioptric lens having the optical perfcrmance specified in 3.1.1 to
3.1.7.

1.3 Focal lensth. The equivalient focal length shall be 10¢ :inchas
1l percent. The fpcal length shall be ztamped on the exterior sur-
ace of the lens system. '

3.1.2 Transmission. The lens T number shall be T-11 or numerically
less. The T number shall be stamped on the exterior surface of the
lens system.
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3.1.3 Wavefront. The lens shall bring a plane incident wavefront %o
a focus in such a way that, across a 60 mm field, the emergent wave-
front in the exit pupil shall conform to the best-fitting sphere with
the following tolerances:

a. The rooi-mean square wavefront deformation shall not exceed
one-eighth wavelength of light of the mercury e-line (5461 A).

b. The peak to valley wavefrons distortion shall noit exceed one-
half wavelength of light of the mercury e-line over at least 90 per-
cent of the area of the clear averture.

c. On the optical axis, the nonrotationally-symmetrical aberra-
tions zhall not exceed one-gquarter wavelength of light of the mercury
e-line.

3.1.4 RHesgsolution. The lens shall have the minimum resoclution
specified in table 1 as determined photographically at the film plane,
both radically and tangentially, recorded on Eastman Linagraph
Shellburst film processed toc a gamma of 2-inch Eastman D-19 developer.
The specified high~contrast resolution shall be obtained using using a

1000:1 contrast, 1951 Air Ferce Resolution Target. The specified low-
contrast resolution shall be obtained using using a [.6:1 contrast,
1951 Air Force Resolution Target. The specified off-axis resolution

shall be obtained at all points within the 60 mm field of view. The
loéw-contrast resolution shall not be degraded by more the 9 percent
because of veiling glare. The targets shall be illuminated by a o
tungsten source having a color temperature between 2800 and 3200 K.

i1 the photographic tests shall be made with a Photosonics 10 R
camera at a frame rate of 180 per second with the camera and the lens
gystem mounted on a common base. The camera and film for the testis
will be furnished by the government.

TABLE 1 Minimum Photographic Resolution in Lines per Millimeter

digh Contrast Target Resolution (lines per mm)
On Axisg 40
Off Axis 35

Low Contrast Target
On Axis 25

0fi Axis i5
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3.1.5 Veiling glare. Veiling glare shall be no gfeater than five
percent. - . R

3.1.6 Image format. The lens shall furnish, at the 1mage plane, a
corrected f{ield-ocf-view of at least 6¢ mo alameterf """" The clear fi1eld-

of-view 8hall be at least 70 mm in dlameter.

3.1.7 Focal vlane vosition. The dlstaﬂce bevaen the back surface of
the lens systems and the focal n*ane (fiange-to-focal plane distance)
shall be 6 * 0.5 inches with the focu51ng system set in the infinity
stop position.

3.2 Thermal stability. When the lens is subjected to temperature
changaes within the limits specified in 3.9.1, the requirements of 3.
ghall be met, and the total range of variation of focal posgition snalL

not exceed 0.1 mm.

3.3 Focusing system. The lens ghall incorporate a continuously
variable internal focusing system. it shall operate both 1n a motor-
driven and manual mode. " Optical resolutions of 3.1.4 shalli be main-
tained throughout the focusing range. Optical axis shift shall not

exceed 20-arc seconds at the image plane throughout the range of
3.3.1. '

3.3.1 Focus range. The focus rangae ghall be from 500 yards, or
closger, to infinity. ' ' T

3.3.2 Focus rate. The focu51ng system using the motor drive. shall

3.3.4 Focus position transducer. A linear motion, infinite resolu-
tion potentiometer, shall bhe incorporated into the focusing syztem for
the purpose of determining the focus setiing. Linearity ghall be
accurate to * 0.025 percent. The power rating of the potentiometer
shall be ait least L watt.

3.3.5 Connector. Electrical connection sﬁalx be made to the motor

and transducer by means of a weatherproof, screw-on donnector mounted
on the external surface of the lens system.

3.3.6 Manual focus. The lens snal1 be provided with a continuously
variable manual focus control which shall be located sufficiently near
Lthe rear of the lens to permit zgimultaneous manual focusing and vizual
observation of the focal plane. The focus posifion transducer of
3.3.4 shall remain engaged, and usable, during manual focus. Manual
focus shall be by means of a kaurled knob connected by mechan:cal

linkage to the focus assembly. Electrical power shall not be requ:red
for manual focus.

3.4 Ceatings. The coitings of all optical surfaces shall conform to
the applicable sections of MIL-C-675A. Coating of Glass Optical

. Aes .
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Elements, and MIL-M-13508C, Mirror, Front Surface Aluminized: For
Optical Elements.

3.5 Environmental protection. The lens shall be completely sealed
against dust and moisture. A dehumidifier shall be installed to
furnizh positive condensation protection within the environmental
limits specified in 3.9.

3.5.1 Lens caps. Dust covers shall be furnished for the front and
rear of the lens.

3.8 Length and weight. The lens shall not exceed 40 inches in
length. The maximum weight shall be 1295 pounds.

3.7 Mounting. Provision shall be made for rigidly mounting the lens
on the instrument platform of the %racking mount. Details of the
instrumentation platform are shown in figure 1. The lens mounting

shall be =zuch that the optic axis is 10 + 0.005 inches above the
mounting base of the lens system.

3.8 Camera Adapter Interface. The rear, external suriace of the lens
system shall have a threaded circular hele, centered on the optic axis
to within t+ 0.030 inches. The threaded hole shall be dimensiocned to
mate with the Camera Adapter Ring sghown in figure 2.

3.9 Environment.

3.9.1 Operational. The lens shall perform as specified here under
all possible combinations of the following environmental conditions:

a. Ambient air temperatures between 10 and 120 °F.
b. Altitudes between sea level and 10,000 feet above zea level.
c. Relative humidity between 5 and 95 percent.
" d. Winds between 0 and 40 miles per hour.
e. Direct solar radiation of 0.5 kw per square meter for 4-hour

periods of time.

3.9.2 Ssorage. The lens shall perform as specified herein after
being subjected to the following environmental conditions:

a. Ambient air temperatures between -10 and 120 ©

F.
b. HRHelative humidity between 5 and 95 percent and any combina-
tion of temperature and humidity that results in condensation.

¢. Shock and vibration of 5 gs at a frequency of 5 Hz for 1

minute in each of the three orthagonal axes and 3 gs at a freqguency of
200 Hz in each axis.

3.10 Reliability. The lens system reliability shall be demonstrated
during the system test set forth in 4.

A-5
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3.11 Materials. workmanship, and finishing. The lens system shall
have a uniform appearance in color, type of finish, hardware, and
trim. External surfaces of the lens be painted with color 17875

(white), as described in Federal Standard 595a. The paint shall be
applied according to procedure 22.2 of Military Standard 171.

3.12 Technical data. Technical data shall be furnished az se%t forth
in the Coniract Data Requirements List (DD Form 1423) and i1n accor-

dance with the specification of Data Item Description (DD Form 1664),
attached thereto.

4. QUALITY ASSURANCE PROVISIONS

4.1 Gepneral. The Quality Assurance requireﬁents of the PD shall be
met by compliance with the i1nspection article of the Contract.

4.2 Reliability testing. The contractor ghalil demonstrate the
reliability of the system in accordance with the following conditions
and procedures.

4.2.1 Reliabil:ty. The contractor shall demonstrate that the lens
system meets the specifications get forth in 3.1 both beiore and after
being subjected to the environmental conditions of 3.96.%.

4.2.2 In-plant accephance tests, The tests shall be performed at the
contractor’s plant in the presence of a government witnesa. The
contractor shall make provisions for subjecting the leng to shock,
vibration, and temperature variations to demogétrate the compliance
with 3.2 and 3.9. The focusing system shall be demonstrated.

5. PACKAGING

5.1 Packaging regurrements. Preservation, packaging, packing, mark-
1ng and shipping shall be as set forth i1n other contract documen:s.

6. NOTES

6.1 itntended use. The 100-inch Objective Lens System 13 1ntended for
use at an inland test range as part of a system for obtaining eng:-
neering, event, and Yrajectory data from aircraft and mi:ssile targets.
It will primarily be instalied on a mobile tracking mouniti which will
be towed over imprecved {unpaved, gravel) roads.

6.2 CGovernmeni-furnished ecuipment. . The Photosonics 1OR camera and
fiim reqguiraed by 3.1.4 will be furnished by tha government no later
than two weeks before the stari of the testz of 4.2.2.

T




APPENDIX B

Sample Checklisgt for Lens Specifications




(SAMPLE CHEECKLIST)
LENS SPECIFICATIONS FOR

Degign: catadiopiric or

Aperture: minimum _ mm (____ "), maximum mm ¢ ")

Focal Lehgth:

Fogus rate shall be _____ seconds or lesg from ——__ feet to i1nfin:ty.

Resolution: __ . _ arc seconds

Difiraction Limited Field: ____ mm o; more

Boresight Retentaion: ——p- arc seconds or less over the temperature
range of _____ to ____ dagrees Centrigrade, raepeatable to less
than _____ arc geconds. _

Surface accuracy and gquality of lensléné mirrorg: accuracy of one-
tenth wavelength over 90 percent of the diameter. Scratch and
dig 60-490.

Primary Mirror: Material with ccefficiens éf linear thermal

expans10:n of 0.05 X 1066/0. coate& with enhanced aluminum.

Lens: material shall be e . oflgufficienb gualibty to

limit coma, astigmatism, and spherical aberration to one-fourtih
wavelangth at the :mage plane. Antireflection coating of

magnesium fluoridae.

B
e

ight Level Control: provide an auto-iris gystem or neutral density
filter system with atitenuation of ¢ Lo 10 dB.
Feedback Potentiometer: providé remotea fﬁcusing éapability. Systam
shall have total resistance of IO,GOO ohms, with a linearity of
0.25 percen£ across the full length of focal element travel.
Additional Features: Air purged sysitem. Focusiné shall be

accomplished without movement of the attached camera. Projected
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illuminated reticle of variable intensgity, marked of in 10-arc

second intervals.
Construction: Ruggedized to withstand shock loads of 10 g=, rain and

dust proof. C mount attachment. Material shall have a

coefficient of thermal expansion of less than 2 x 10-6/0. Wiring

shall be as specified in attached wiring diagram. Suggested

outline dimensions are given in the attached sketch. Maximum

dimensions shall be length - *, height - ", weight -

—— — ?

eew_ 1b. Entire system shall be made to fit within a

cylinder approximately long and __ " in diameter. Base

plate shall be as shown in the attached drawing.

System MTF: shall be at least at lop/mm,

———— ——— at lp/mm, and

e at ____ 1lp/mm, with measurements made using a monochromatic

light source of 6328 angstroma. Cutoff frequency shall be at
leass __ 1p/mm.

Lens delivery schedule:

System %ransmission: shall be or greater.




